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A large water cooling system has been designed 
and is under construction in Toki site to remove 
heat loads generated in Large Helical Device and 
the other systems or equiptnent for LHD. 
These heat loads are classified into three groups. 
The first group consists of divertor plates and a 
plasma vacuum vessel in LHD and this water 
cooling line is called Line I-a. The second one in-
cludes a vacuum pumping system and plasma di-
agnostic systems. (Line I-b) The last group is 
composed of helium compressors, expanders of 
helium liquefier system and power supply systems. 
(Line IV) These heat loads and amount of water 
supply for each line are summarized in Table 1. 
Table 1 Summary of heat loads and water supplies 
for each water cooling line 
Line No. Heat load Water supply Note 
Line 1-a 
Line 1-b 
Line IV 
(Mcal/hr) (m3/hr) 
2,580 
500 
7,120 
600 
113 
2,047 
General water 
Purified water 
General water 
A purified water is filled in Line l-b, and con-
ductivity and dissolved oxygen in the purified wa-
ter are controlled less than 5x 1 o-5 Q-1 /m and 0.5 
tng/1 respectively. To perform this control, a pure 
water production system with an ion exchange 
resin and an oxygen removal system using a pure 
nitrogen gas are installed in this line. 
Although Line I -a has a general water on this 
design, a purified water will be supplied into the 
divertor plates and the plasma vacuutn vessel by 
adding another heat exchanger and water circula-
tion system. These additional systems will have a 
higher water pressure. 
Since the helium liquefier system and the power 
supply system have their own h~at exchangers for 
a circulating oil or a purified water, the general 
water is supplied for these systems by Line IV. 
A closed loop circulation system is applied for 
56 
each water cooling line to avoid an adulteration of 
itnpurities such as a sand dust or a dead leaf. A 
cooling tower is a closed type with the secondary 
water and the circulating water dose not contact or 
mix directly with air or the secondary cooling wa-
ter. The water of around 240 m3 is prepared for the 
secondary cooling water in two pools and the 
cooling towers are built on these pools. 
Line I-a and Line IV have three large load 
putnps and one small load putnp. A supplying ca-
pacity of the small pump is I 0 % of the total 
supplying water. One of the three large pumps is a 
spare pump. If a certain accident should happen on 
the normal operating pump, this spare pump will 
work and LHD testing will not be disturbed. In the 
period of the plasma testing not performed, such as 
a night or weekend days, the stnallload pump 
works to keep a quality of the circulating water. 
In the case of Line I -b, there are two sets of 
these four pumps for the purified water circulation 
and the cooling tower line with the general water. 
This line has the heat exchanger and a reserver tank 
of 8 m3 for the purified water. 
The load pumps are operated automatically by 
detecting a tetnperature of a return water from the 
heat source in each circulation line. When the heat 
load is small, only the small pump is working. As 
the heat load comes larger (the temperature of the 
return water becomes high), the operation pumps 
are selected and operated based on each working 
time. The maximum water supplying capacity is 
created by the combination of one small and two 
large pumps. Therefore, the amount of supplying 
water is changeable according to the total heat load. 
One unit of the cooling tower is composed of 
several heat exchanger cells. Each cell has one 
cooling fun. This cooling fun is also controlled 
based on the heat load. 
A total operation is able to be performed by a 
computer system. The automatic or manual opera-
tion is selected by typing in this computer system. 
The operation status such as the amounts of the 
supplying water, water pressures and the water 
quality appear in a graphic display and these trends 
can be seen any time. The status information is 
recorded in hard disks and floppy disks automati-
cally. The operation status will be sent to Main 
Control Building and a remote control will be also 
applicable. 
